: Wish Happiness, an interactive artwork inspired by methods of compassion cultivation from Tibetan Mahayana Buddhism that uses ritual interaction to promote compassion.
INTRODUCTION
'Loneliness is proving to be more than just part of the human condition. New research shows it is a serious public health problem, for young people as much as the elderly' [49] . As Sherry Tuckle writes in her book Alone Together: Why we expect more from technology and less from each other, 'These days, we are insecure in our relationships and anxious about intimacy, we look to technology for ways to be in relationships and protect ourselves from them at the same time' [45, p. xii] . Today, anxiety and loneliness are described as modern epidemics [35] . Many of the activities that were reasons to get out of the house, can now be done from the comfort of being behind a screen, and at a safe distance from any person we may have to speak directly to with our voice. This kind of behaviour is not only a gateway to chronic isolating tendencies, it shields people from the playfulness and unpredictability of unedited, face-to-face human interaction. We must acknowledge that we are living at a time where human activity is the dominant influence on the physical environment [29] . Adding to this, it is also a time where intangible layers of existence are influenced more than ever by digital technologies. The use of digital technologies has woven its way into the fabric of relationships, social etiquette and culture. This paper explores how technologies can address these existential issues through compassion cultivation. We take a concept-driven design approach [42] to investigate how traditional ritual can inspire the design of an interactive system in public space that aims to cultivate compassion among visitors. Stolterman and Wiberg describe conceptdriven design as an approach that is grounded in theory and "theory advancement" rather than in the study of user conditions and context. Additionally, the design research focuses on theoretical advancements, and the importance of creating artefacts. 'A concept design', they state, 'strives to illustrate and express specific, radical, and even extreme values'. Through the design of an artefact, this sets the agenda for forthcoming research to uncover theoretical elements, opportunities and pitfalls for future explorations [42] .
We created our own interactive system to explore how digital technology could support the cultivation of compassion in public space. In their interdisciplinary review of compassion, Goetz, Keltner and Simon-Thomas define compassion as 'the feeling that arises in witnessing another's suffering and that motivates a subsequent desire to help' [11, p. 2 ]. Singer describes compassion as 'a feeling for and not feeling with the other' [41] . Compassion is a major theme throughout religious and secular philosophy. In our research we approach compassion from the perspective of Tibetan Mahayana Buddhism. Thupten Jinpa, who is known for his role as the principal interpreter for the Dalai Lama, defines compassion as 'a sense of concern that arises when we are confronted with another's suffering and feel motivated to see that suffering relieved. Compassion is a response to the inevitable reality of our human condition -our experiences of pain and sorrow -and offers the possibility of responding with understanding, patience, and kindness' [22] . In the same article, Jinpa states, 'Compassion turns out to be the common ground where the ethical teachings of all major traditions, religious and humanistic, come together'. We contend that positioning research in compassion-driven design from multiple perspectives can help to enrich the understanding of how to better integrate the consideration of compassion and its cultivation in the design of digital technologies and experiences, as well as contributing to developing methods to measure or evaluate the qualities that constitute compassion, its precursors, or conditions that support its cultivation in HCI.
We introduce our argument by presenting the theoretical basis of our research drawing upon Tibetan Mahayana Buddhist philosophy and traditional ritual practices. Then, we provide an overview of the influence of ritual in HCI. Following this, we review related work exploring compassion and compassion cultivation in HCI. We then present our case-study, Wish Happiness, as an example of a digital artefact positioned at the intersection of ritual interaction and Buddhist mind-training for compassion cultivation [19] . We describe our design considerations in developing our system and describe the elements of the system that embody our design intentions of creating a compassion-driven ritual technology. We outline our methods of data collection while the system was operational in a large, public festival setting. Then we discuss the set of design strategies we employed to translate key principles and practices of Buddhist ritual for compassion cultivation into a large-scale physical installation in a secular setting, with reference to our observations of public interaction. We conclude by offering directions for future research.
research labs that draw upon Buddhist philosophy and practice are the Compassion Cultivation Training (CCT) course, developed by the Center for Compassion and Altruism Research and Education (CCARE) at Stanford University 1 and 16 Guidelines for a Happy Life 2 , a course that uses mindfulness and group exercises based on compassion and ethics that are designed to enhance mental wellbeing and strengthen emotional resilience. Although there is growing interest in mind-training and compassion cultivation [40] , this area within meditation research is relatively much less explored in comparison to mindfulness-based practices [6] . In our related work section we will show the same can be seen in HCI research.
Our research explores how Tibetan Mahayana Buddhist practices that are traditionally used for cultivating compassion can inform the design of systems that support the experience of compassion in a secular context. The cultivation of compassion in the Tibetan Buddhist view is part of a wider aspiration to attain bodhicitta (Sanskrit, pronounced "bodycheetah"), a state of mind referred to in the literature as the "mind of enlightenment". Bodhicitta is described as an altruistic state of mind derived from aspiring to be of benefit to all other sentient beings. Additionally, it is also described as a mindset that aspires to develop mental qualities within oneself to be of benefit to all other sentient beings [13] .
Compassion can be understood as first generated from within an individual, as self-compassion [31] or with people we already care about [18] . Neff derives her definition of self-compassion from Buddhist psychology and has constructed the concept in secular terms [31] . She defines selfcompassion as comprising of three elements that overlap and mutually interact. These are kindness versus judgment, an understanding of common humanity versus isolation, and mindfulness versus self-identification [31] . According to Buddhist philosophy, self-compassion and compassion for others operate upon the same principles. Compassion cultivation is described as an expansion of qualities that give rise to compassion itself. These qualities include, attention and focus, empathy, care and concern and loving-kindness. Once one has a feel for generating these qualities towards oneself and people we care about, the practice is expanded towards more and more people, and ultimately towards all living beings until it becomes a natural orientation [22] . It is possible to cultivate this "compassionate mindset" using methods outlined in Buddhist literature that train mental qualities such as awareness, contemplation, generosity, empathy and equanimity to generate an individual's compassionate mind [19] .
Contemplative mind-training techniques can be ritual practices taking the form of offering ceremonies or purification practices. These rituals offer a framework for the body, speech and mind to practice repetition or recitation of mental and physical behaviour that serves to train the mind in cultivating qualities deemed as virtuous. For example, making offerings promotes one to rest in a state of otherness in contrast to one of egocentricity. The Buddhist view asserts that happiness and wellbeing are inextricably linked with one's ability to transform adversities and successes into a state of mind that operates on the premise of "other-centredness" in contrast with self-centredness or egocentricity [19] .
Cultivation of these qualities is a process of familiarisation -continually generating the motivation to strip away the layers of misperception of reality, while opening one's heart to developing a natural sense of generosity, loving-kindness and compassion in order to be of greatest benefit for all sentient beings that is the training of a bodhisattva. 3 Buddhist philosophy argues that through mind-training, compassion can be cultivated in this way. And through this process, a person will develop a tremendous degree of resilience, the basis of fortitude and confidence [14] .
Ritual Experience
A ritual experience is one that transports the participant away from their mundane daily activity. 'Many rituals derive their power to transform identities and contexts of action and meaning, which are located in the mundane order of everyday life, through effecting transformations within the organisation of their performance' [21, p. 3] . The power of ritual comes from the mind of its participants, because the action of a ritual and sometimes words are imbued with meaning by the participant [2] . Therefore, mundane actions can be ritualistic when they are performed with the mental intention and framed with a certain formality that guides the participant through a transformation.
Seminal work in the study of ritual was conducted by Van Gennep, through his analysis of the arc of a ritual experience in rites of passage ceremonies. Through ethnographic studies, Van Gennep documented that rites of passage are marked by three phases: separation, margin, and aggregation. Separation is characterised as symbolically detaching from an earlier fixed point or cultural reference. It is the opening frame of the ritual space into the second phase -the "liminal" period. Margin, can be referred to as the space of intervention. In this space, the subject or participant, or passenger is ambiguous, as though passing through a transition, or passage. Aggregation, the third stage, the passage is described as "consummated" and the subject is returned to relative stability where conventional social structure is reestablished, and the closing of the ritual framing occurs [48] .
Van Gennep's work influenced Turner, who described ritual as a process that transformed beliefs, values and sentiments into visible, audible and tangible phenomena [46] . Turner added to Van Gennep's "arc of experience" through more detailed reflection upon the concepts of liminality and communitas. Turner describes liminality as a state in between states. 'As such; their ambiguous and indeterminate attributes are expressed by a rich variety of symbols in the many societies that ritualise social and cultural transitions' [46, p. 95 ]. Turner used the term "communitas" to distinguish this modality of social relationship as one that implies a sacred component in its enactment. Of communitas, Turner says, that it offers a setting of lowliness and sacredness, of homogeneity and comradeship, which 'reveals, however fleetingly, some recognition of a generalised social bond that has ceased to be and has simultaneously yet to be fragmented into a multiplicity of structural ties' [46, p. 96] .
In her article, The Ritual and the Promise: Why People Value Social Ritual [1] , Arizpe reflects upon the resurgence of ritual in contemporary society. She includes a review of the multiple definitions that have been used to describe ritual behaviour, drawing from influential anthropologists to convey the motivation behind ritual behaviour in general. Arizpe [1] notes that anthropologists have observed similarities in the framing and behavioural patterns within the performance of rituals across dispersed cultures and communities. The recurring theme of social cohesion was achieved through unifying a group's identity, or through enacting a common purpose that emerges as a social consequence of ritual. Arizpe argues that 'the value of ritual is in the interaction that reinforces commitment, understanding and tolerance between individuals or communities' [1, p. 19] . Similarly, Durkheim observed that ritual practice embodies or enacts collective ideas that promoted social cohesion [7] . Ritual can also be seen as a "declarative act" [23] . Commonly, ritual is used to invoke protection, acquisition, purification, production or prediction. For example, in anthropological studies Malinowski [26] put forward an interpretation of ritual as having a psychological and social mechanism to ease fear.
Links between ritual and art and performance have been well established. The art or performance space that uses ritual to "perform reality" is an opportunity to express rejuvenation and reaffirmation of the moral values of the community [12] . Schechner [39] observed the influence of ritual, play and performance. 'Ritual and play lead people into a "second reality," separate from ordinary life,' Schechner writes. 'Ritual and play can transform people, either permanently or temporarily. Rituals that transform people permanently are called "rites of passage. " Initiations, weddings, and funerals are rites of passage -from one life role or status to another.
In play, the transformations are temporary, bounded by the rules of the game or the conventions of the genre' [39, p. 52 ]. Playful rituals can be a way to keep communities united and vibrant.
More recently, the question of how rituals are changing as society becomes increasingly digital and whether rituals can have power and relevance in a world mediated through digital devices prevails [9] . 'Designers, then, and especially those interested in the speculative emergence of new embodied practices and rituals -have an important opportunity, not only to explore the designable features of interfaces, but also to speculate about possible pathways of ritualisation' [28, p. 57] .
Wish Happiness intends to frame the experience of the installation through ritual. We use design strategies to promote ritual-like interaction that gives rise to states of mind that encourage or support compassion cultivation.
RELATED WORK Ritual in HCI
Although ritual is a major theme in anthropological writings, it has received less attention in HCI and design literature. However, in the past ten years more studies have been looking to ritual for inspiration as a novel approach to designing interaction and experience. As Hamidi et al. state, 'traditional cultural artifacts hold great potential as sources of inspiration for the design of novel digital interfaces' [15] . We claim that traditional ritual artefacts and ritual processes are fertile ground for HCI research.
Ozenc and Hagan formed the Ritual Design Lab 4 , a research group focusing on ritual interaction as a way to frame the approach to designing products that are more meaningful to their users. They designed a matrix mapping common ritual types from being collective or individual and secular to religious. The lab defines its scope as one that generates new secular rituals and intentionally does not draw inspiration from religion, government or top-down rituals [37] .
In their study of design opportunities related to the Christmas ritual, Petrelli and Light [34] argued that the three main interpretations of rituals are psychological, sociological and cultural expressions of religion. Psychological can refers to mental boundaries in the context of morality, or it can refer to the cultivation of a shared identity between individuals within a larger social structure. From a sociological perspective, they say that rituals can function to socially organise groups and maintain hierarchy. Finally the cultural approach focuses on the symbolic content that constructs the language of a ritual as a means for communication rather than a reinforcement of social organisation. Through a cultural lens, ritual serves to express cultural ideas that can orient social behaviours.
Researchers have experimented with inspiration from the tangible elements of ritual. One approach has been to design devices that support existing ritual practices such as a device that can inform and facilitate the dedication of the daily prayers for a group of cloistered nuns [10] , or a device that supports Muslims' prayer practices [50] or the creation of a digital model of the complex 3D structure of a mandala to aid practitioners with visualisation 5 . Shamanic ritual was explored in Burtner's research [4] through his development of a virtual reality interface evoking the transformative rituals of shamanic exploration. Customised hand controllers allowed participants to journey deeper into the shamanic ritual experience with technology being used to represent magic and mythology. These works are also part of another emerging body of literature in HCI exploring the role digital technologies might play in religious and spiritual activities. Another approach to ritual in HCI is to use the affordances of ritual objects as a novel system interface that solves another design problem, such as Ou et al. 's prayer bead device that embedded GPS to track elderly people for early-stage dementia detection in Taiwan [32] . Hamidi et al. developed Synchrum, a tangible computational object inspired by Tibetan prayer wheels, that was designed for rhythmic collaboration [15] . From their study, they found that interaction involving physical effort was a method that led to inducing pleasure and engagement from their participants.
As we have already mentioned, ritual can be a means of bringing people together for collective experience of identity, inviting people to approach a liminal zone of transition or transformation. Hlubinka et al. developed AltarNation [17] to physically connect people through a tangible and interactive altar interface. The space consisted of sensors, cameras, speakers and projectors sharing the experience of meditation with others in remote communities. The system detects the lit candle flame to connect the user with others who are on the network. Loke and Khut [25] developed the Facilitated Interaction Framework, informed by ritual theories, to design the journey through an interactive artwork. They developed their approach to designing transitions within trajectories by taking a ritual view of the artwork as a potential transformative experience. Loke and Khut were able to script the entire process for the participant and for the artist to act as the facilitator and guide through the journey.
More recently, the question of how rituals are changing as society becomes increasingly digital and whether rituals can have power and relevance in a world mediated through digital devices prevails [2] . There has been some enquiry 5 graphics.cornell.edu/online/mandala/ into the more vulnerable or intimate aspects of human relationships with devices and one another and the role of ritual in HCI. Sas et al. [38] investigated how digital technologies facilitated rituals of letting go through "digital disposal" using methods grounded in grief therapy. A more speculative approach was adopted by the Near Future Laboratory 6 with Curious Rituals, a design fiction that focused on gestures, postures and digital habits of the future.
Curiously, there have been few examples of ritual design for the urban environment or public space. One playful example is LOL by Hespanhol [16] . This work was inspired by public sessions of laughter yoga observed in Southeast Asia. The interactive artwork facilitated its own session of laughter yoga in public during a large festival, in the middle of a busy part of a central business district.
There appear to be four key interpretations of ritual interactions in HCI. The first, is responding to research for design of an existing ritual that uncovers gaps or opportunities where digital technologies could deepen or support a ritual practice. Through the use of tangible objects in the context of a group's collective motivation, this creates an ambience of cohesion that can be powerful and contagious. Second, researchers have used traditional ritual objects as inspiration for the design of devices or tangible interfaces. They may be adapting the affordances of the object, however its purpose may not necessarily be related to other aspects of the traditional ritual itself. Thirdly, researchers have been inspired by ritual as a way to frame experience, for example Van Gennep's rites of passage. And the fourth is to design new or speculative rituals.
Compassion in HCI
Until recently, the terms empathy and compassion have been fairly synonymous in design research, but new evidence suggests that understanding how empathy and compassion are different is critical to understanding resilience in the face of suffering. Peters and Calvo asked, 'How exactly do we design for software environments, and experience in ways that support or even develop compassion and the resilience and action orientation it confers?' [33] . Of empathy, Coulton et al. [5] argued that 'while there are a wide range of design methods that enable designers to develop empathy for the potential users of their products or services, there are none aimed at helping designers to create systems that actively encourage the development of empathy between those users'.
Vacca [47] used loving-kindness meditation practice to inform the design of a mobile app that was used for a study of novice meditators to introduce them to this meditation technique framed in a seven-day "Compassion Challenge". This study is of interest to us due to its philosophical grounding in the Buddhist mind-training methods that informed our own research. The purpose of the loving-kindness mobile application was to translate the loving-kindness meditation into a digital-based approach and extend upon existing interactive applications that have been predominantly audio-based by adding digital visualisations to the practice.
In 2019, Vincent the self-compassionate chatbot was developed by Lee et al.. While technology can guide people to care for themselves, they examined how practicing care and concern for another, could be a way to care for themselves. Vincent was built with Google's Dialog flow that was integrated to Facebook Messenger. Vincent has two modes, care-giving (CG) and care-receiving (CR). CG Vincent guided participants through activities while CR Vincent opened up about its everyday mistakes or worries to get support from participants. CG Vincent sought to trigger self-compassion in users themselves and CR Vincent gave participants opportunities to be compassionate towards a chatbot [24] .
We agree with Peters and Calvo that 'the potential for compassion cultivation to act as a pathway to resilience and social change is increasingly clear, and the capacity for design to play an active role in taking us down that path will surely resonate with the growing number of designers putting their skills toward solving complex social problems and making positive social change' [33] . There are many different approaches that could be taken by designers of technology for compassion cultivation, however this area of HCI research is very much in its infancy. In the next section, we introduce our particular approach of adapting traditional ritual practices to secular contexts.
DESIGN CASE-STUDY: WISH HAPPINESS
In this section we present the design case study of Wish Happiness (Figure 1) , our large-scale Buddhist-inspired interactive art installation that was part of Vivid Sydney light festival from 25 May to 16 June, 2018. The video documentation of the work can be found online at https://vimeo.com/279391122. The motivation and design considerations behind the concept and physical installation are described with reference to the application of traditional Buddhist ritual objects and practices. Even though our emphasis in this paper is on the concept-driven design research approach, we also include some of the data we collected on the user experience of public engagement to provide preliminary insights into the efficacy of the ritual interaction approach to compassion cultivation we are exploring. experience that cultivates compassion in public space. We wanted to see how such a system would be received in a secular setting, and which aspects of the design of our system supported compassion cultivation.
Motivation

Wish Happiness was an exploration of how tangible and intangible aspects of Tibetan Buddhist ritual interaction for compassion cultivation could be translated into a digital
We named the work "Wish Happiness" to help visitors quickly conceptualise the motivation of the work. We hoped that by using this name, it would invoke feelings of generosity and well-wishing within visitors while they were interacting with the artwork. We intended to playfully imbue a narrative suggesting that the system contained the power to receive and transmit wishes, energy and prayers by spinning the wheel.
Ritual objects
Wish Happiness integrates three traditional ritual objects into a single object that multiple visitors can interact with simultaneously in public space. The work appropriates a prayer wheel, sand mandala and bell from Tibetan Buddhist ritual practices used for compassion cultivation. Traditionally, it is believed that the use of ritual objects is a powerful method that functions to unite the body, speech and mind in motivation.
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TEI '20, February 9-12, 2020, Sydney, NSW, Australia Prayer wheel. The prayer wheel is a mechanical device that when turned is said to be the equivalent of reciting a mantra. A mantra is not a prayer in the usual sense of the word, but part of a spiritual practice involving visualisations and mantra recitations aimed at generating the compassion of a bodhisattva within oneself [27] .
Sand mandala. 'The mandala, one of Himalayan Buddhism's most ubiquitous symbols, is created as an artistic aid for meditation. Depicting a realm that is both complex and sacred, the mandala is a visualisation tool meant to advance practitioners toward a state of enlightenment' [3] . Some Tibetan mandalas are believed to provide healing or plant an impulse toward enlightenment in the mind of a sentient being [44] . A sand mandala offering is a Tibetan Buddhist tradition involving the creation and destruction of mandala made from coloured sand. The creation and destruction process symbolise impermanence and the transitory nature of reality.
Bell. In Tibetan tradition, the bell is a representation of wisdom. Ringing the bell is said to be a method of evoking wisdom. The sound of the bell is also a way of cutting through or clearing space, as well as the carrier of intention or prayer. Bells are often used in meditation to mark the start and end of sessions. A bell is often affixed to a prayer wheel to signify the completion of one turn, or the recitation of one mantra. The installation consisted of a timber pagoda and a timber carousel, both painted bright red with flourishes of Tibetanstyle art on the posts and ceiling. The carousel was fitted with a steel rotating mechanism, connected to a Perspex cylinder in the centre, in turn connected to a small metal plate fixed to the height of the bell. A small bell was fixed to the ceiling and would ring with each full rotation. A false ceiling was added to house the electronics in the roof. There we stored one computer, three short-throw projectors and a fan for ventilation. The projection was refracted with mirrors and projection-mapped to the circular surface on the carousel. 
Design considerations
Interface design. The interaction with the interface was limited to turning the wheel in a clockwise direction. We used the shape of a playground carousel as a playful adaptation of the experience of spinning a prayer wheel. A sensor measuring the speed of rotation was placed under the base of the carousel to track its speed. The sensor data was captured when the wheel was turned in a clock-wise direction and mapped to the frame-rate of the animation. If the wheel was stationary, the frame rate was zero. There was only one rule that governed the interaction with the artwork. Spinning the carousel clockwise was a design decision and constraint that related to traditional prayer wheel practice.
Content. The digital projection was a looping animation of the creation and destruction of the mandala of compassion from Tibetan Buddhism. When played at 30-frames per second, the sequence was seven-minutes long. We collaborated with a Tibetan artist to produce the animation graphics to be an accurate representation of the traditional mandala design. The animated sequence can be described as three parts -creation, kaleidoscope, and destruction. The sequence starts with line markings, as it does with a sand mandala offering. The centre of the mandala is generated first then each detail of the mandala is revealed until the full mandala is created.
We used the metaphor of a kaleidoscope to further engage and encourage visitors to keep spinning the wheel. This part of the sequence moves away from the traditional visual representations of Buddhist symbolism, and into a colourful and playful experience that we used as a peak or climax in the narrative. Finally, the kaleidoscope graphics return to the shape of the Buddhist mandala, only to dissolve into particles and finally return to black.
Our work aimed to play with the concepts of time, impermanence and shared experience. The physical effort required to engage with the system, combined with the sections in the animation were used to evoke anticipation and perseverance, delight and satisfaction and finally resolve and release with the symbolic destruction of the animated mandala and the completion of the experience. 
Collecting Data on Public Engagement
We were interested in understanding how the general public engaged with Wish Happiness, and whether our design intentions for compassion cultivation were realised in the user experience of the installation. We were interested in understanding what thoughts, emotions and behaviours emerged from interacting with our system. In addition to this, we wanted to ask visitors what the dominant elements of the interface were most prominent in their experience at the installation. Finally, we hoped to have a better understanding of which aspects of the design supported positive states of mind that were precursors to, or were related to compassion cultivation.
The large public festival environment was a challenging context that impacted our methods of data collection. Large public festivals such as Vivid Sydney are unique in the way they engage with a city and citizens during their operation. In recent years due to the immense volume of the pedestrian traffic that floods through the festival precincts, festival management have coordinated with local government to implement directional constraints to pedestrian traffic flow in order to guide and control the crowds. We used ethics-approved evaluation methods of observation, a post-experience questionnaire and post-experience semi-structured interviews to collect data on the user experience of Wish Happiness over six nights. Observational data was captured as five-minute snapshots taken on the hour over a three-hour period. There were approximately forty to sixty visitors at the installation during each observational snapshot. We identified five main roles of user participation with the artwork. These were children, children's parents, volunteers, individual visitors, and groups of two or more people. Twenty people participated in our post-experience questionnaire and twenty people were interviewed. Children did not participate in the questionnaires of interviews, however their behaviour was observed.
All our data collection was conducted onsite, within the challenging environment of a public festival with tens of thousands of visitors per night for twenty-five nights. It should be noted that our focus in this paper is not on the details of the user study, but on the application of ritual theories and principles. Hence, we only include some select quotes and themes from our user data in the Discussion to help illuminate the characteristics of the experience of the installation. Figure 7 shows our participant's responses to the Likert scale section of our questionnaire. Participants agreed overwhelmingly that they noticed others around them, even though they were strangers. Thirty-six out of forty participants agreed or strongly agreed that they noticed the faces of the other people who were interacting with the installation with them even though they were strangers. People felt connected with others while they were at the installation, even though most were strangers and they agreed that the work created a sense of community. Upon reflection of our analysis, we acknowledge the possible limiting bias of our questionnaire. We would account for this in future studies by including an even number of negatively worded phrases to balance positively worded ones.
DISCUSSION
The concept for Wish Happiness was developed with the intention of translating traditional ritual practices for compassion cultivation into design strategies for an interactive system in public space that supports the same function. We acknowledge that the underlying symbolism may have be lost upon a secular audience. Nevertheless, our participant data did reflect the presence of qualities like contemplation, collaboration and connection. In this section we will discuss the key themes we focused on from ritual experience and traditional Buddhist compassion cultivation practice and which of our strategies were successful.
Traditional Mahayana Buddhist contemplative practices for compassion cultivation begin first by settling the mind. This could be done by being mindful of the breath or focusing on other bodily functions, or focusing on an object external to the body. Upon the basis of a calm mind, the practice shifts to an analytical mode where one contemplates their own desire for happiness, and analyses how this is the case for all living beings. Following this, the practice involves mentally sending wishes to friends, strangers and enemies to be happy and free from pain or suffering. Esoteric practices that have been described in section 4.2 Ritual Objects, are said to embody the essence of the contemplative practice through a tangible object that supports the repetition or mind-training of the qualities of compassion cultivation.
Wish Happiness translated this through a four-part combination of design strategies that activated ritual interaction to frame compassion cultivation in public space. Part 1. Separation from the mundane: Entering the ritual space We framed the ritual space using the pagoda as a structure that encased the mandala as a way of separation from the environment and containing a sacred quality, like defining a liminal zone. The painting of the pagoda included flowers and other traditional Buddhist symbols to beautify the space, make it visually ornate, carrying an air of preciousness distinguishing it from the surrounding context. One participant described being near the artwork like being at a temple, saying 'I made the same prayers as I would have at my temple' (P3). Another said, 'It's like going from a rock concert to a Buddhist temple' (P13). Figure 8 illustrates the key words that participants used to describe their experience with Wish Happiness. With up to 50,000 visitors to the installation in one night, it is interesting that participants described their experience with the work as "peaceful" within the festival environment. One participant said 'I would feel contemplative and serene looking at the animation and the bell brought me back to the gardens' (P16).
Part 2. Settle attention: Introduce a focal element
In the user experience study of Wish Happiness, we observed that the animated mandala held people's attention through the narrative of creation and destruction. This gave people a sense of anticipation, as they played the animation through their spinning of the wheel. And finally, they expressed a sense of accomplishment at revealing the full image. This was often met with sighs of pleasant surprise as the kaleidoscope effect was applied to the animation. One participant said 'Once you get to the end, you feel like, "Oh good! We did this!"'(P14). Another said, 'It achieves its purpose because you've got to work to get a positive outcome. . . If you're interacting with it, you have a sense of accomplishment' (P18).
Part 3. Offer opportunities to practice awareness of others
We hoped that the artwork would generate an awareness of other people, even though they were strangers. We observed the shifting awareness of participants -from being "welcomed" by the volunteers stationed at the exhibit, to the physical structure, to the digital transitions of the projected images and towards each other. Volunteers became proxies for the artist in conveying their perceived meaning of the work. We observed that on some nights volunteers encouraged visitors to 'send out positive vibes into the universe through the the mandala', or 'make a wish when you hear the bell'.
The circular interface promoted communication and cooperation between visitors. It helped to bring their attention and awareness of others by offering the opportunity to see the faces of other visitors and this contributed to shared moments of contagious delight. The wheel itself was built and tested to have enough drag on the rotating mechanism to make it difficult for an adult to turn alone. We observed several strategies that emerged from participants to coordinate the wheel turning, both to speed it up or slow it down. This often resulted in verbal interactions between people, sometimes, groups would coordinate to control the wheel for a desired outcome. At one point, we observed synchronised chanting in anticipation of hearing the bell.
What our design could have done better is to address how design could translate an awareness of common humanity. Although visitors often were aware of others sharing the same experience with them, we could not conclusively say if this was translated into a feeling of equalising, from the point of view of our common humanity.
Part 4. Shared experience of accomplishment towards social harmony
The installation supports the formation of a flowing communita moving through the space, resting momentarily in a liminal state of heightened awareness of others and contagious delight. This can be characterised as a shared experience of expressing social harmony through synchronised physical actions. Fischer et al. revealed that interaction through ritual can affect social attitudes [8] , and furthermore the effect of rituals on social attitudes was able to be quantitatively measured and contributed to "prosociality" in participants. 'Durkeim suggested that synchronised activities enhance "intellectual and moral conformity"' [7] . Fischer et al. extend this by stating that 'by moving together as a unit, participants think and value themselves as a unit, which enriches their subsequent cooperation' [8, p. 116 ]. Additionally, Tetlock [43] found that rituals with synchronous body movements were more likely to enhance prosocial attitudes. The metaphor of the playground carousel supported visitors in playfully exerting effort as a group, allowing a sense of social cohesion to emerge. The control exerted as a group through pushing the carousel wheel appeared to instill a sense of agency and unity between them.
As mentioned in Section 3.1, Hamidi et al. found that interaction involving synchronised physical effort led to inducing pleasure and engagement from their participants [15] . We inferred that the large-scale circular interface of the system where forty people or more could stand around the carousel at one time and have a hand in turning it, played a role in sharing and spreading individual sentiment to the group. P3 said, 'It's enjoyable because people are spinning it for a few minutes, not just once or twice. I can see people enjoying it. . . I was paying attention to [other people] noticing when I should help them spin the wheel.' Another participant said, 'It made me really happy that it brought other people joy' (P1). And, 'Seeing kids talking and getting excited brings positive energy and happiness' (P8). The simplicity of the task seemed to add to the enjoyment and inclusiveness of the system. One participant said of their experience, 'There's something satisfying about doing something like this. It's vaguely repetitive but producing something. . . it's a joy!' (P5) The presence of the volunteers reinforced the positive mindset that was focused on sharing or cooperating, commonly expressed with smiling between friends, family and strangers.
The system acts to support prosociality through its design and offers participants the space to enter into a liminal zone that aims to unify visitors through their tangible and intangible experience. Tibetan Mahayana Buddhist literature on ritual and mind-training methods state that attitudes of 'prosociality' and social harmony are bi-products of their continued practice as the main influence of the ritual embodiment [19, 36] . Although these parts have been described separately, they are interrelated and operate in symbiosis.
CONCLUSION
We started this paper by bringing to light the epidemics of loneliness and anxiety experienced by many in society today. In this paper, we highlighted that Tibetan Mahayana Buddhist philosophy offers methods to alleviate this mental suffering and we argued that this can be translated into the design of interactive systems. Mindfulness is one of these techniques that has become popularised, yet other contemplative approaches such as compassion cultivation that is also traditionally practiced to counteract negative states of mind, remains less explored.
Our research took a concept-driven approach to combine ritual interaction, inspired by Tibetan Buddhist philosophy, ritual practices and symbolism to inform the design of a system for public space. We reviewed the literature of ritual and compassion in HCI and recognised the opportunity to develop a novel approach to design for compassion through ritual interaction. We described and discussed the set of design strategies informing our system, Wish Happiness, that supported ritualistic behaviour and engendered positive mental states within visitors. Wish Happiness was our first attempt to explore how ritual interaction could be used as an approach to cultivate compassion in public space. The benefits of designing with ritual interaction carry the potential to revitalise connections with different groups within a community. Future work, can build upon these ritual interaction design strategies, and expand to investigate how to design for awareness of common humanity, one of Neff's pillars of self compassion [30] . Furthermore, much more development is needed to develop evaluation instruments for the analysis of the experience of ritual and compassion in the context of a public, interactive installation. Many of the existing evaluation instruments are in the field of psychology and have been designed for longitudinal, comparative studies, and are not necessarily appropriate for the context of public interfaces.
We observed that positive states of mind and a sense of social harmony were produced through interaction with the system. Just as Turner distinguished between traditional ritual and ritual-like experiences [46] , our case study has shown that interaction with Wish Happiness promoted compassionlike qualities and precursors to compassion. We believe this can provide a basis for further inquiry in this area that can lead to the development of a ritual interaction framework for compassion cultivation in public space.
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